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ABSTRACT
Parking is an omnipresent headache for urban-based universities across the United States. The
University of Kentucky took a distinctive approach to shifting commuter mode share away from singleoccupancy vehicles in 2015 by initiating a fare-free partnership with the local transit authority. This
study aims to determine the relative success of this program by weighing the costs and benefits for the
University over the first four years of implementation.

SUMMARY
In order to offset the limited supply of parking available for personally owned vehicles, the
University of Kentucky (UK) launched BluPass, a fare-free transit initiative that aimed to significantly
increase the number of students and employees who used bus routes to travel to and from campus.
While the benefit to cost ratio of this program was over 4:1, ridership on off-campus routes did
not increase, nor did sales of parking permits across campus decrease as was the case in virtually every
other campus that was evaluated throughout the literature review. However, the percentage of
students and employees who purchased parking permits decreased even as the campus population and
number of parking spaces increased over the years of the study. Over all, the value per dollar spent on
BluPass was much greater for UK than for the average university that initiates a fare-free transit
program.

INTRODUCTION
Parking is a challenge at the University of Kentucky, like it is at most other urban college
campuses in the United States. The University of Kentucky has a main campus of 814 acres in the heart
of Lexington, Kentucky, just a few blocks south of downtown. While this prime location makes it
convenient to amenities and opportunities in the city, it also means the campus is landlocked, with
residential and business corridors on all sides. As such, land is a precious commodity, and access to
space for personal vehicles is limited.
3

In 1985, UK’s Parking & Transportation Services department was created to address parking and
transit issues. At that time, enrollment at the University was around 21,600 students. In 2020,
enrollment at UK exceeds 30,000 students. More residence halls, academic buildings, medical centers,
research labs, and recreational fields have been constructed to accommodate the increased student and
employee population, which means space available for parking has become even more limited.
Providing parking spaces for the entire campus community is not feasible, but not addressing campus
transportation demands will mean that the situation will get worse, potentially driving away prospective
students or talented professors and administrators.
New tactics to incentivize alternative modes of transportation are required to make the
University of Kentucky function for its student and employee community and for the thousands of fans,
patients, and visitors who also make use of the campus facilities. As such, the University of Kentucky
Parking & Transportation department hired a consulting firm in 2014 that would guide a Transportation
Master Plan process to identify ways to reduce single occupancy vehicle parking demand. Many
recommendations from that master plan have since been adopted, such as renaming the department
“Transportation Services” to reduce the emphasis on parking as the first and best option, and creating
an Alternative Transportation Manager position to help grow incentive programs that provide benefits
to those who choose not to purchase a parking permit. From this framework of reducing the demand for
parking, BluPass was created – a partnership between UK Transportation Services and the Lexington
Transit Authority (Lextran), to provide fare-free bus rides for all students and employees city-wide.
Increasing the number of people who choose to ride transit instead of driving could potentially
decrease campus parking demand, help improve campus carbon emissions, improve the health of those
affected by air quality, improve campus safety and traffic congestion by reducing the number of cars on
the road, and other ripple effects that could be felt throughout the city of Lexington.
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To ride the buses, members of the UK community show their UK ID to the bus driver as they
board the bus, no passes are required. This original BluPass partnership was a four fiscal year contract,
which was to operate from July 1, 2015 through June 30, 2019. The contract has since been
renegotiated to continue through June 2024. Rather than charge Transportation Services for the number
of UK passengers and the fare revenue retroactively, Lextran chose a lump sum annual fee that would
cover a percentage of its costs of operation, a unique model compared to other universities with similar
iniatives.
With four complete years of ridership data from the first contract period, a cost-benefit analysis
(CBA) of the program can inform Transportation Services of the program’s performance. Because
Transportation Services is tasked with trying to find creative ways to increase multi-modal choice among
the campus community and reduce the number of people who travel by single-occupancy vehicles, it is
of interest to track the program and the impact it may have made on the campus community.

RESEARCH QUESTION
Lextran was able to provide bus ridership data as far back as 2012, which is three years prior to
the implementation of BluPass. As such, where it was available, data from other sources was also
collected back to that year, allowing for three years of data pre-BluPass implementation and four years
post. By examining bus ridership numbers for the years both before and after the program’s start, an
analysis can be done to measure the amount UK Transportation Services spends on the annual
partnership contract with Lextran versus the benefits the University receives for providing free transit
options to students and employees.
The assumption underlying this research is that decreasing fares to zero would have significantly
boosted ridership of UK students and employees on Lextran routes off campus. Hence, the null
hypothesis and alternative hypothesis are as follows:

5

H : BluPass did not significantly increase bus ridership.
H : BluPass significantly increased bus ridership.
0

A

A secondary research question evaluated throughout the literature review is an examination of
the common characteristics of successful fare-free initiatives in other cities and campuses across the US,
which will help provide benchmarks by which to compare UK’s program to similar programs across the
country.

LITERATURE REVIEW
The main purpose of the literature review is to address two primary research questions: (1) do
fare-free transit programs significantly increase ridership? and (2) what are common characteristics of
successful fare-free transit initiatives? For the purposes of this study, successful initiatives are ones
where ridership increases significantly.
The literature reviewed ranged from a 1994 comparative analysis of campus and city transit
partnerships in the US to a 2019 cost-benefit analysis of city transit programs nationwide, and case
studies of international fare-free transit programs. In every single case study, survey, and research
paper, the data show increases in ridership when fares were reduced to zero. The predictor of
relationship elasticity between transit ridership and fares is referred to as the Simpson-Curtin Rule,
which states that “a 10% fare increase will result in a 3% drop in ridership (denoted as -0.3). Conversely,
a 100% decrease in fares (fare-free) would be expected to result in a ridership increase of 30%”. 1
Despite this commonly used rule for standard fare increases or decreases, the Simpson-Curtin rule
“do[es] not fully account for increases experienced by fare-free transit systems that go well beyond
these elasticity estimates.” The study goes so far to say that significant ridership increases in the first
year of a fare free transit program are “virtually certain”.

1

(Volinski, 2012)
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For city wide fare-free programs, increases over a single year of program implementation
averaged closer to a 50% increase in ridership 2, but in some cases were significantly higher. In one case
in which fare abolishment was paired with other service improvements, ridership increased by 750% in a
single year 3. For university-city transit partnerships, only three of the 23 universities evaluated tracked
university transit ridership prior to the implementation of the fare-free initiative. 4 The three that did
saw ridership increases of 79% (UC Davis), 104% (University of Wisconsin-Madison), and 193%
(University of Illinois).
The Simpson-Curtin rule seems to be inaccurate for predicting fare-free ridership because
removing fares altogether cannot be equated with a simple decrease in price. Low-income people may
see any fee as a barrier, but more than that – having to have exact change and not being allowed to pay
with more common and popular payment methods (by card or by phone) creates an additional
psychological barrier and potential source of embarrassment or confusion 5. Additionally, when cost is
removed as a factor of consideration altogether, passengers who may have only used the service for
commuting previously may now use transit for extraneous trips such as shopping and recreation,
therefore not just attracting new riders but also increasing ridership among passengers who were
already familiar with the system.
Not all “successes” were considered as such by the transit agencies or communities that put
them in place. Most notably, Austin, Texas had a pilot zero-fare program for 15 months starting in 1990
that had greater than expected ridership increases. Their system was unable to handle the new capacity.
Overcrowding, increased vandalism, passenger complaints, and revenue loss from fares all led to

(Perone, 2002)
(Volinski, 2012)
4
(Brown J. et al., 1994)
5
(Volinski, 2012)
2
3
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cancellation of the program and many years of opposition toward fare-free programs at cities of similar
sizes across the US. 6
Fare collection is a costly undertaking, and for most transit systems in the US, fare revenue
makes up only a small percentage of the overall operating cost of a transit system, even after significant
federal subsidies. Fare revenue is offset by:
purchasing and maintaining fareboxes and automated ticket vending machines,
provision of secure money counting rooms, equipment, and cameras, services to
pick up and deposit money securely, accounting and auditing expenses,
production/purchase of fare media such as passes and smart cards…on-board fare
inspectors, staff time involved with analyzing modifications to fares and the
necessary public hearings, [and] lost time and productivity for bus trips as a result of
having to collect and explain fares. 7
Given that, some smaller transit agencies can gain revenue by eliminating fares. However, while
overhead costs are somewhat static, fare revenue increases with ridership – therefore once a transit
system is sufficiently large (as in major metropolitan areas with a service area over one million people),
fare does become a true source of revenue. 8
In a review of 23 university Unlimited Access programs (similar to BluPass), the average cost per
ride for the university was $0.58, and the average cost per eligible rider (students and/or employees)
was only $36 per year. 9 These averages can be compared to the overall value of BluPass as a litmus test
of program success.
Many of the studies reviewed mentioned factors such as reduced traffic congestion, carbon
emissions, air quality, and equity, but they were assumed and were not measured or analyzed. Benefits
that were measured and categorized in the research for this literature review were reduced parking
demand, increased physical activity of riders, and improved transit efficiency.

(Perone, 2002)
(Volinski, 2012)
8
(Volinski, 2012)
9
(Volinski, 2012)
6
7
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Reduced demand for parking is hard to quantify, especially at universities where parking
demand often far exceeds the supply. However, the University of Colorado-Boulder tracks their waitlist
for parking and found that the year after their fare-free program was introduced, the parking waitlist
was 750 people lower than the average from previous years. At UCLA, solo driving (as measured by
parking permit sales) was reduced by 26% among students, and overall 1,000 commuters stopped
driving to campus after the BruinGO fare-free program was introduced. Similar results were found at the
University of Wisconsin-Milwaukee, where solo driving was reduced by 24%, and at the University of
Washington, where single-occupancy vehicles were reduced by 30%. 10
Increased physical activity of transit riders was quantified in a recent 2019 study, which found
that users of public transit “have up to four times greater odds of meeting physical activity
recommendations and walk up to 33 min more per day compared to private motor vehicle users.” 11
Researchers found that transit efficiency is improved at the fare-box, as riders who do not need
to pay are boarding more quickly and can board at either the front or rear doors. Standard boarding
times are 3-3.5 seconds per passenger when paying fares 12, and “the average boarding time per
passenger fell by 1 second when [fare free initiative was introduced]” 13. Another study found that a
theoretical fare elimination would decrease boarding times by 18%. 14 On smaller transit systems that
introduce a fare-free program, increased ridership is usually served by existing system capacity.
However, a significant increase in ridership may result in buses needing to make more stops to allow for
passenger loading and unloading where demand did not exist previously, and “the time a bus takes to
decelerate to enter more bus stops and accelerate to regain cruising speed can eliminate any savings

(Brown J. et al, 2003)
(Brown V. et al, 2019)
12
(Volinski, 2012)
13
(Brown J. et al, 2003)
14
(Perone, 2002)
10
11
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from reduced dwell time gained from the elimination of collecting fares” 15. Despite those potential
negative effects, most transit agencies reported improved efficiency when fare was eliminated,
especially in resort or university communities where considerable numbers of passengers at key bus
stops would take significantly longer to board if fare was a factor.
When just examining university partnerships with city transit agencies for fare-free services,
such as BluPass, there was very little in common, as the size of the cities, campus enrollment, ridership,
and cost of the programs varied greatly. However, in situations where the fare elimination program has
been long-lasting, city wide fare-free programs do share some common characteristics. Those
communities are usually:
(1) small urban areas with relatively modest ridership and large rural areas with
relatively low ridership, (2) resort communities that carry significant numbers of
passengers because of populations that swell inordinately during tourist seasons,
and (3) university-dominated communities where the clear majority of passengers in
the service area are college students, faculty, and staff. 16
This literature review provides important context against which the UK BluPass program can be
compared and give a baseline for expectations from the data that will be examined for the cost-benefit
analysis to follow.

METHODS
Since this cost benefit analysis is being done from the perspective of the University of Kentucky,
many factors will be left out of the equation that might be in such an analysis if considering communitywide benefits of increased public transit use, such as reduced traffic congestion, cost savings for
commuters, and health benefits from increased air quality or increased amount of time walking for
those who previously drove a personal vehicle. Benefits exclusive to Lextran such as increased route

15
16

(Volinski, 2012)
(Volinski, 2012)
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efficiency were also excluded. As such, the cost benefit of the BluPass program has been analyzed using
the following formula:

Net Benefit = Cost of BluPass Contract - (Cost Avoided from Paying Individual Fares +
Change in Emissions from Parking Demand + Cost Avoided from Decrease in Campus
Collisions + Cost Avoided from Building Additional Parking)
After collecting the data for each of the costs and benefits, a monetary value was assigned to
each of the four benefits. These values were calculated for each of the four years of the BluPass
program.

Cost Avoided from Paying Individual Fares
(Fare * Annual Number of BluPass Rides) – Cost of BluPass Contract
The transit ridership data was acquired from Lextran and is provided in several different
categories: general ridership numbers are collected by automatic passenger counters which are installed
on each bus, so on-campus ridership is simply a total of the counts for campus bus routes. The BluPass
ridership data is collected by the bus drivers on each route who click a counter for each UK ID they are
shown as passengers enter and subtracted from the total off-campus ridership. The lump sum annual
fee that Lextran charges UK is represented by “Cost of BluPass Contract” in the CBA equation, and “Cost
Avoided from Paying Individual Fares” is representative of what UK would pay to provide fare-free bus
service to students and employees if Lextran changed the terms of the contract to cover individual fares
rather than a percentage of their cost of operation, which is the common practice of fare-free initiatives
in other university unlimited transit access programs.
Fare costs $1.00 per ride for Lextran and has remained unchanged over the years incorporated
in this study. The cost of the BluPass contract, while a lump sum, was negotiated to increase each of the
four years of the original contract from FY 15/16 – FY 18/19. The final column in Table 1 represents what
UK would have paid each year were the terms of the contract like other university-city transit
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partnerships, which was calculated by multiplying the number of rides by the average fare, and then
subtracting the annual contract cost that UK was paying to Lextran.
Table 1: Cost Avoided from Paying Individual Fares 17

FY 15/16
FY 16/17
FY 17/18
FY 18/19
Avg. Fare

Contract BluPass Rides
$ 160,000
824,782
$ 175,000
866,007
$ 181,125
824,389
$ 190,181
754,604
$1.00

Fare Savings
$ 664,782
$ 691,007
$ 643,264
$ 564,423

Change in Emissions from Parking Demand
(Average Commuter Emissions pre-BluPass – Annual Commuter Emissions) * Social Cost of Carbon
The UK Office of Sustainability calculates commuter emissions for students and employees for
each fiscal year, which is based on the number of employee and student commuter parking permits
sold. These calculations are made as part of the University’s Sustainability Strategic Plan, which has a
goal of reaching 2010 campus carbon emissions levels by 2025 despite the growth on campus over that
time. The annual progress report is where the carbon emissions data for this cost benefit analysis comes
from, and the calculation they use to arrive at these numbers is included in Appendix A. Although
carbon emissions reduction may normally be considered a community-wide benefit rather than a
campus one, since the UK Office of Sustainability is already tracking these benchmarks, it makes sense to
include it as part of this analysis.
The emissions calculated by the UK Office of Sustainability are measured in metric tons of CO2
equivalents (mtCO2e). The pre-BluPass average (Pre-Avg.) was calculated from the mtCO2e numbers for
the three years from FY 12/13 – FY 14/15. The annual emissions were then subtracted from the preBluPass average, and multiplied by the Social Cost of Carbon (SC Carbon). The value of the Social Cost of

17

(Combs, 2019)
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Carbon was taken from the U.S. Environmental Protection Agency’s website 18, using 2015 values, since
that was the first year of the BluPass program.
In the Table 2, Cost represents the value of the benefit from change in emissions. These
calculations were made under the assumption that the BluPass program would have had an effect on
the number of vehicles on campus.
Table 2: Change in Emissions from Parking Demand 19

FY 15/16
FY 16/17
FY 17/18
FY 18/19
Pre Avg.
SC Carbon

mtCO2e Pre Avg. - Post
27,542
836
29,797
(1,419)
31,487
(3,109)
29,847
(1,469)
28,378
$36

Cost
$ 30,108.00
$ (51,072.00)
$ (111,912.00)
$ (52,872.00)

Cost Avoided from Decrease in Campus Collisions
Average Cost to UK Per Collision * (Average Collisions pre-BluPass – Annual Collisions)
Collision data was provided by the UK Police Department (UKPD) and includes all incidents that
UKPD responded to for each fiscal year, as well as average time spent on collision response and
reporting, and starting wage information for UKPD officers. UKPD estimated that an average of two
officers respond to each collision call. Often only one officer will respond to a collision, however an
injury or large-scale incident would require multiple officers (the number of injury collisions and
property damage reports were not provided). UKPD also estimated an average of two hours would be
spent on each collision response, including post-incident reporting. They provided the starting wage of
UKPD officers as $15.48 per hour. Using these numbers, the Average Cost to UK Per Collision was
calculated as follows: $15.48/hour * 2 officers * 2 hours = $61.92. This is likely a large underestimation,
as property damage or other incidental expenses to UK that may occur due to a campus collision were

18
19

(The Social Cost of Carbon, 2017)
(Tedder, 2020) (Broeking, 2020)
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not included, and because it is highly unlikely every officer who responds to a collision is making only the
starting wage. Therefore the costs as calculated are very conservative estimates.
The pre-BluPass average (Pre Avg.) number of campus collisions was calculated using FY 12/13 –
FY 14/15. In the Table 3, change in cost represents the value of the benefits of change in the number of
campus collisions. These calculations were made using the assumption that some decrease in campus
collisions can be attributed to greater transit ridership and/or lesser number of vehicles on campus.
Table 3: Cost Avoided from Decrease in Campus Collisions 20

Collisions Pre Avg. - Post
FY 15/16
626
-55
FY 16/17
580
-9
FY 17/18
548
23
FY 18/19
508
63
Pre Avg.
571
Avg. Cost Per $ 61.92

$
$
$
$

Δ Cost
(3,426.24)
(577.92)
1,403.52
3,880.32

Cost Avoided from Building Additional Parking
(((Change in Campus Population * Percentage of Population with Permits) / Percentage of Permits
Oversold per Space) – Change in Number of Parking Spaces) * ((Percentage of Surface Spaces * Average
Cost to Build Surface Spaces) + (Percentage of Structure Spaces * Average Cost to Build Structure Spaces))
The campus population data is a combination of enrollment numbers (students) and
employment numbers (faculty and staff) provided by UK Institutional Research, Analytics, and Decision
Support. The parking data was provided by UK Transportation Services, in the form of number of parking
permits sold for students and employees each year, the number and type of parking spaces available,
and the average cost of building additional parking spaces.
Although the total number of parking spaces on campus exceeds the number in the table below,
many spaces are allocated to patients, visitors, loading zones, metered parking, service vehicles, and
official vehicles. Thus, only the number of spaces allocated for student and employee parking permit
holders were included as part of the analysis.

20

(Webb, 2020)
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The percentage of parking spaces available in surface lots and parking structures was provided
in the parking data from UK Transportation Services, and has remained stable during the time frame of
this analysis. The cost of building additional parking spaces in a surface lot and in a parking structure
were estimated by Transportation Services, and they reported these estimates were conservative. The
actual cost per space for a new parking lot (surface or structure) varies greatly depending on whether or
not land needs to be leveled, if a building demolition is invovled, if stormwater runoff and retention
basins need to be constructed, and if utilities need to be moved, among other factors.
More parking permits are always sold than the number of spaces available, since most students
(and some employees) are only on campus for a few hours each day, and not all at the same time or
even the same days of the week. The percent of permits sold per spaces available has remained static
over the course of the years analyzed, at 128%.
While the goal of BluPass was to increase the number of students and employees who ride
buses to and from campus in order to offset the need for additional parking, this is not limited to only
commuting for work or school. Students who live on campus may use BluPass to get to off campus jobs,
recreational activities, shopping, volunteering, visiting with friends and relatives throughout Lexington,
and other needs of daily life. Because of this, students who choose to live on campus that know transit is
free city-wide may make the decision not to bring a car to campus, so for the purposes of this analysis
no distinction was made between permit sales for residential and commuter student permit sales.
In Table 4 below, change in parking spaces (Δ Parking) was calculated by subtracting the
previous year’s total parking spaces from the total parking spaces of the fiscal year in question. Change
in population (Δ Population) was determined by subtracting the previous year’s enrollment and
employment numbers from the year of interest. The percentage of the population with permits (% Pop
w/ Permits) is the total number of permits sold divided by the campus population for each year. The
population with permits (Pop w/ Permits) is the change in population multiplied by the percentage of
15

the population with permits. To determine the number of parking spaces that would be needed for the
increased campus population (Spaces Needed), the population with permits was divided by the permits
oversold per space (128%) to see how many parking spaces would be required to support the new
permit holders. The number of spaces needed to support the increased population was then reduced by
the number of parking spaces that were built or demolished each year (Needed - Δ Spaces), which
represents how many spaces the University would need to build to keep up with the increasing
population each year. This number was then multiplied by the percentage of parking that is a surface lot
(96.4%) and the percentage of parking that is in a parking structure (3.6%), and those numbers were
multiplied by the cost of building that number of of spaces, to arrive at the total cost avoided from
building additional parking.
Table 4: Cost Avoided from Building Additional Parking 21

Δ Spaces Δ Population % Pop w/ Permits Pop w/ Permits Spaces Needed Needed - Δ Spaces # Surface # Structure
FY 15/16
(553)
1,023
47%
481
376
929
895
33
FY 16/17
166
344
50%
172
134
(32)
(30)
(1)
FY 17/18
400
87
52%
45
35
(365)
(352)
(13)
FY 18/19
341
212
49%
104
81
(260)
(250)
(9)
Permits oversold per space:
128%
Avg. cost of a surface space:
$
2,000
Avg. cost of a structure space:
$
20,000
Parking that is surface lot
96.4%
Parking that is structure lot
3.6%

Cost Surface
$ 1,790,404.06
$
(60,973)
$ (703,057.25)
$ (500,683.52)

Cost Structure
$ 668,615.63
$
(22,770)
$ (262,552.50)
$ (186,977.25)

Total $ Avoided
$ 2,459,019.69
$ (83,743.00)
$ (965,609.75)
$ (687,660.77)

Cost Benefit Analysis
For each of the years of the BluPass contract, Present Value was discounted to 2015 dollars,
since that was the first year of the program. Two different discount rates were used; a 3% rate is
standard for the US Environmental Protection Agency on calculations involving the Social Cost of
Carbon 22, and a 7% discount rate is standard for cost-benefit calculations for the U.S. Department of
Transportation when analyzing the allocation of discretionary funds 23.
In the Tables 5 and 6 below, the costs are simply the annual fee Lextran charges to UK for the
BluPass partnership. The benefits are tabulated by adding the Cost Avoided from Paying Individual

(Broeking, 2020)
(The Social Cost of Carbon, 2017)
23
(Benefit-Cost Analysis Guidance for Discretionary Grant Programs, 2020)
21
22
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Fares, the Change in Emissions from Parking Demand, the Cost Avoided from a Decrease in Campus
Collisions, and the Cost Avoided from Building Additional Parking. The Total Benefits are the Benefits
minus Costs. The Discount Factor was calculated using the formula 1/(1+Year)^Discount Rate. Finally,
the Present Value is the Discount Factor * Total Benefits.
Table 5: CBA with 3% Discount Rate

FY 15/16
FY 16/17
FY 17/18
FY 18/19
Discount Rate

Year
0
1
2
3
3%

$
$
$
$

Table 6: CBA with 7% Discount Rate

FY 15/16
FY 16/17
FY 17/18
FY 18/19
Discount Rate

Year
0
1
2
3
7%

$
$
$
$

Costs
160,000.00
175,000.00
181,125.00
190,181.00

Benefits
$ 3,150,483.45
$ 555,614.08
$ (432,854.23)
$ (172,229.45)

Total Benefits Discount Factor Present Value
$ 2,990,483.45
1.000 $ 2,990,483.45
$ 380,614.08
0.971 $ 369,528.23
$ (613,979.23)
0.943 $ (578,734.31)
$ (362,410.45)
0.915 $ (331,656.91)
Total $ 2,449,620.46

Costs
160,000.00
175,000.00
181,125.00
190,181.00

Benefits
$ 3,150,483.45
$ 555,614.08
$ (432,854.23)
$ (172,229.45)

Total Benefits Discount Factor Present Value
$ 2,990,483.45
1.000 $ 2,990,483.45
$ 380,614.08
0.935 $ 355,714.09
$ (613,979.23)
0.873 $ (536,273.24)
$ (362,410.45)
0.816 $ (295,834.88)
Total $ 2,514,089.42

Value
As stated in the literature review, other fare-free transit programs at colleges were compared
across the cost per ride for the university, and the average cost per eligible rider. To perform a similar
analysis for BluPass as shown in Table 7, the cost per ride was calculated by dividing the cost of the
contract by the number of individual UK rides on off-campus routes. The cost per eligible rider was the
contract cost divided by the total campus population.
Table 7: Value of BluPass Program per Ride and Eligible User 24

FY 15/16
FY 16/17
FY 17/18
FY 18/19

24

Contract Ridership Population $ Per Ride
$160,000 824,782
45,214 $ 0.19
$175,000 866,007
45,558 $ 0.20
$181,125 824,389
45,645 $ 0.22
$190,181 754,604
45,857 $ 0.25

$ Eligible Rider
$
3.54
$
3.84
$
3.97
$
4.15

(Combs, 2019) (Interactive Fact Book, 2019)
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RESULTS
Cost Benefit Analysis
The cost-benefit analysis showed a present value of the total benefits equaling $2.45 million at a
3% discount rate, and $2.51 million at a 7% discount rate in 2015 dollars. Even though the total benefits
went into the red for the last two years of the contract, the overall value shows the program was still a
strong investment on behalf of the University of Kentucky. The benefit to cost ratio was 4.63:1 for the
3% discount rate and 4.95:1 for the 7% discount rate, with benefits far outweighing the costs.

Ridership
The most surprising result of the data collection is that there appears to be no increase in UK
ridership on off-campus bus routes, which is what the BluPass partnership facilitated, and what the
literature review indicated would be a virtual certainty.
As demonstrated in Figure 1 below, the total number of UK rides within off-campus routes was
not measured by Lextran prior to BluPass going into effect in July 2015, so while the number of UK
passengers before that time cannot be certain, by adding the BluPass numbers to the off-campus
ridership numbers post-BluPass, and taking the average pre- and post- (excluding on-campus ridership,
as that was fare-free prior to BluPass), the result is that the numbers remain relatively stable, and even
decrease slightly. It is possible that the percentage of non-UK riders were trending down anyway,
perhaps due to service changes taking place at Lextran over these years, but no analysis of service
changes was including in this study. Additionally, Lextran has no way of tracking individual passengers –
because UK IDs are not swiped, and fares for non-UK riders often paid in cash, a simple total of
individual boardings is the only data available to analyze. Therefore it is possible that there was a large
jump in UK boardings on off-campus routes the year BluPass began, even while the non-UK ridership
was declining in such a way that the totals leveled out. But there is no way to verify these speculations
as these data are not collected.
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Figure 1: Total Number of Individual Rides on Lextran Bus Routes 25

Perhaps equally as peculiar is the significant increase in on-campus ridership that occurred when
BluPass was implemented in FY 15/16 and thereafter, as demonstrated in Figure 2 below. As stated
previously, riding buses on UK’s campus was fare-free prior to the BluPass program. Service changes
were not taken into consideration for this study and could be the reason for this increase. However, it is
also likely that the media coverage around the transit fare changes were widely misunderstood by the
campus community, and many students and employees began using on-campus bus routes because
they learned they were free to use after hearing about the BluPass program, not knowing they had been
free previously. This would be a positive spillover effect of BluPass implementation that is not fully
captured by the cost benefit analysis as is, which specifically analyzed off-campus ridership. The increase
in the number of students living in on-campus housing during this time also does not account for the
drastic increase, as demonstrated in Figure 2.

25

(Combs, 2019)
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Figure 2: Number of Students Living in UK Housing v. Number of Rides on Campus Bus Routes 26

However, a large increase in on-campus ridership would very likely be correlated with a
decrease in the number of vehicles driving from one side of campus to the other, which would likely
increase campus safety by decreasing the number of collisions and decrease campus carbon emissions.
However, because campus carbon emissions are calculated based on the number of parking permits
sold, not the amount of driving that takes place on campus roads, there is not currently a way to analyze
this potential spillover benefit.

Parking Permits & Spaces
One might assume that providing free public transit would result in a decrease in parking permit
sales at the University of Kentucky. However, the number of parking permits sold at UK is directly
correlated to the number of parking spaces available, which fluctuates each year on a scale of hundreds
of spaces due to building new parking lots and demolishing old ones. Because UK has had an
undersupply of parking spaces since at least 1985 (when the Parking & Transportation Department was
created to address the issue), it is unlikely that this challenge can be resolved simply by adopting the
BluPass program. Additionally, campus enrollment and employment numbers increased each year of the

26
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BluPass partnership 27, so predictably, the data do not show that BluPass influenced the number of
permits sold. The literature review indicated that many schools with similar programs tracked program
success through a reduction in the waitlist for parking permits, but UK does not track parking waitlists.
However, a proxy analysis can be performed by looking at the percentage of the overall campus
population that purchase parking permits, as shown in Figure 3.
Figure 3: Campus Population and the Percentage of the Population with Parking Permits 28

The campus population is a combination of enrollment and employment numbers, and has
steadily increased over time. As shown above, prior to BluPass an average of 53% of the campus
population purchased parking permits, whereas in the first four years of the BluPass program the
average decreased to 49%. The percentage decrease is slightly greater when evaluating student parking
permit sales only, as shown in Figure 4 below. The percentage of students who purchased parking
permits prior to BluPass averaged 33%, but decreased to an average of 28% after program
implementation. This is in spite of the fact that the number of parking spaces decreased each year prior
to BluPass and increased every year thereafter, as Figure 5 will later demonstrate.

27
28

(Interactive Fact Book, 2019)
(Broeking, 2020) (Interactive Fact Book, 2019)
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Figure 4: Student Population and the Percentage of Students with Parking Permits 29

This decrease cannot be entirely attributable to BluPass, as many other factors are likely at play,
such as the increase in off-campus student housing availability within walking distance of campus.
However, BluPass is very likely an important piece of the puzzle where shifting campus mode share is
concerned. Regardless of the factors, the possibility that the percentage of the campus population
purchasing parking permits is decreasing even as the enrollment and employment numbers increase is a
promising trend for the University, because of the decreased need to build additional parking, and
because revenue gained from selling parking permits doesn’t decrease.
The true analysis for this CBA was the cost avoided from building additional parking, which was
determined by comparing the change in the campus population and the change in the number of
parking spaces available. The cost was calculated as if the number of total parking spaces available
needed to increase at the same rate of the campus population who would normally purchase a parking
permit, using the same formulas already in play by UK Transportation Services regarding the number of
permits oversold per space and the average cost and allocation of parking spaces on surface lots and in
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parking structures. A comparison of the parking spaces available to permit holders and the total campus
population is shown in Figure 5.
Figure 5: Number of Parking Spaces Available to Permit Holders Compared to Total Campus Population 30

Emissions
Metric tons of CO2 from commuter vehicles is calculated based on the number of parking
permits sold, and since the number of parking permits did not decrease, this ended up being more of a
negative on the benefits side of the CBA calculation. However, as stated earlier, on campus bus ridership
increased significantly over the course of this study, and if there was a way to factor that into a future
cost benefit analysis, the calculations would mostly likely reflect a more positive result. Commuter
emissions from bus routes would be much harder to calculate, and even harder to split out into a UKspecific benefit. The number of buses per route varies by time of day, the buses have different fuel types
(electric, diesel, and natural gas), and the carbon emissions per passenger trip would depend on the
number of passengers on the bus at any given time (a full bus would have very low carbon emissions,
whereas a bus with few passengers would have much higher carbon emissions per trip). Lextran also
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does not track the number of people per bus at any given time, only the total number of boardings per
route.

Safety
Although the number of collisions on campus went up slightly during the first year of the BluPass
initiative, the collisions per capita for the campus population decreased every year of the fare-free
initiative, as shown in Figure 6. This could be partially related to the number of UK community members
who use BluPass to get to campus, or related to the increase in on campus bus ridership, which would
seemingly indicate a lower number of personal vehicles traveling across campus.
Figure 6: Collisions Per Capita and Campus Population 31

CONCLUSIONS
Many things about this study’s findings were surprising. Although the number of UK riders on
off-campus Lextran routes was unknown prior to the start of BluPass, the fact that the ridership
numbers on off-campus routes did not significantly increase after the program began means that the
results fail to reject the null hypothesis. The data showing that BluPass also did not impact UK parking
permit sales was not necessarily unexpected but did result in a skew of the carbon emissions
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calculations toward the negative. Because parking at UK has been chronically undersupplied, permits
sales are tied to number of spaces available more than any other factor, and the number of parking
spaces increased each year of the fare-free ridership initiative. Because the carbon emissions are
calculated based off the number of parking permits sold, the carbon emissions as tracked by the UK
Office of Sustainability also increased.
However, those factors alone don’t indicate a program failure. The cost-benefit analysis showed
a present value of the total benefits equaling nearly $2.5 million in both discount rate scenarios using
2015 dollars, and a benefit to cost ratio of nearly 5:1.
Other data indicate the program was likely an even greater success than what was captured in
the cost benefit analysis, as the cost of the collision data was very conservative, as were the cost to build
additional parking, and spillover effects (such as carbon emissions reduction from non-commuting
behavior) were not taken into account. Additional benefits exist that simply could not be measured,
such as the higher value of land and the increased quality of life for students and employees when
campus areas are dedicated to greenspace, research, residence life, education, athletics, healthcare, and
other uses that meet the University’s mission, rather than parking lots for personal vehicles. Another
unmeasured benefit to consider is the increased efficiency and reliability of moving students, faculty,
and staff to, from, and around campus.
Analysis from the literature review showed that the average cost per ride for universities with a
fare-free transit program similar to BluPass was $0.58, and the average cost per eligible rider was $36
per year. In this valuation of BluPass, the University of Kentucky is getting a far better value than most
other campuses. The average cost to UK per ride over the four years of the program was $0.22, and the
average cost per eligible program user was only $3.87. This stark contrast is likely due to the fact that UK
is charged a lump sum fee that is a percentage of Lextran’s cost of operation, rather than a charge for
individual fares, which is a the standard model for similar initiatives.
25

RECOMMENDATIONS
Based on the results of this study, the University of Kentucky should continue to support the
BluPass partnership with Lextran, as it has a great value by multiple metrics, and the benefits exceed the
costs by a large margin.
However, the finding that BluPass did not significantly increase the number of rides taken by the
UK community on city-wide bus routes is unexpected, and it is advisable for UK Transportation Services
to look into the media coverage and outreach that was done at the start of the program and in years
thereafter to see how the program is received and how well the information about the program has
diffused into the community. It may also be useful to find out more about perceived barriers to transit
use for student and employee commuters, and if there is anything the University could do to reduce
those barriers.
From the outcomes of this cost benefit analysis, it could be assumed that other large institutions
in Lexington with parking constraints would also benefit from entering in a fare-free partnership with
Lextran to open the availability of transit options to their employees, patients, clients, or customers. A
further area of research could be a feasibility study of a city-wide fare-free initiative with multiple
funding partners like UK, Lexington-Fayette Urban County Government, and other business partners.
Similar models of this type of system exist in other cities across the US, and the City of Lexington would
benefit from evaluating successes in similarly sized communities.
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APPENDIX A
Carbon Emissions Formula for Student and Employee Commuting
Source: https://www.uky.edu/sustainability/sites/www.uky.edu.sustainability/files/20172018%20Emissions%20Reduction%20Progress%20Report.final.pdf
Commuting Activities of Students, Faculty, and Staff
Travel to, from, and around campus for daily activities generates a tremendous number of vehicle miles
traveled (VMT) with corresponding emissions impacts, congestion, air quality issues, and safety
concerns. Calculating the emissions that result from the vehicles driven to, from and around campus by
employees and students is challenging due to the number of variables at play.
Employee commuter emissions are calculated using these figures, assumptions, and estimates:
• The number of employee permits sold for a given fiscal year
• The average employee makes five, round-trip commutes between home and campus per
week
• The average employee works 48 weeks per year
• The average round-trip commute distance is estimated to be 15.9 miles based on survey
data collected by UK Transportation Services from 2,604 employees
• All of these trips are made in vehicles that use unleaded gasoline and that the average fuel
economy for these vehicles is 20.79 miles per gallon based on National Highway Traffic
Safety Administration (NHTSA) data
• An emissions factor of 0.009795 mtCO2e /gallon of gasoline from USEPA data
(https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-andreferences).
Employee emissions calculation (mtCO2e) = {[Permits sold x 5 (trips) x 48 (weeks) x 15.9 (miles)]/20.79
(mpg)} x .009795 (mtCO2e per gallon)
Student commuter emissions are calculated using the following figures, assumptions, and estimates:
• The number of commuter permits (C permit) sold for a given fiscal year
• The assumption that the average student makes four round trip commutes between home
and campus per week
• The assumption that the average student is on campus 34 weeks per year
• The average round-trip commute distance is estimated to be 7.66 miles based survey data
collected by UK Transportation Services from 1,010 students
• The assumption that all of these trips are made in vehicles that use unleaded gasoline and
that the average fuel economy for these vehicles is 20.79 miles per gallon based on NHTSA
data for model years 1982-2011
• An emissions factor of 0.009795 mtCO2e /gallon of gasoline from USEPA data
(https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-andreferences).
Student commute emissions calculation: {[Permits sold x 4 (trips) x 34 (weeks) x 7.66 (miles)]/20.79
(mpg)} x .009795 (mtCO2e per gallon) = mtCO2e per year.
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